Derivative spectroscopy has often been used in n.m.r. and optical-absorption spectroscopy as a means of resolving narrow features obscured by broad lineshapes. E.p.r. spectra are normally presented as the first-harmonic (first derivative) form, but higher harmonics can readily be generated by modulating the magnetic field at a subharmonic frequency and operating the phase-sensitive detector at a multiple of that frequency (Chevion et al. 1977) . As a result, the features are sharpened at the expense of a more complex lineshape.
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The nitrite reductase of higher plants yields a complex with an e.p.r. spectrum at g = 2.060, 2.007 (Aparicio et al., 1975) Magnetic field (T) Fig. 1 . E.p.r. spectra of a nitrosylated nitrite reductase sample recorded at 35 K with microwave power 1 m W (a) Conventional first-harmonic spectrum, with modulation amplitude 0.16 mT; (6) third-harmonic spectrum, recorded with subharmonic modulation amplitude 0.5 mT peak-to-peak; (c) thud-harmonic spectrum, modulation amplitude 1.75 mT. , 1978) . This feature has been attributed to a nitrosyl derivative of the sirohaem (Aparicio et al., 1975) , although nitrogen hyperfine splitting was not then resolved. Evidence for hyperfine structure was obtained at low modulation amplitude and power, or by the use of a 14NO-1'N0 difference spectrum (Fry et al., 1980) . We have now obtained more details about the unusual spectrum of this complex by third-harmonic e.p.r. spectroscopy.
Third-harmonic e.p.r. spectra were obtained with a subharmonic generator (Telmore Instruments, Brynmawr, Gwent NP3 4WU, Wales, U.K.) fitted to an E4 spectrometer (Varian Associates, Walton-on Thames, Surrey KT12 2QF, U.K.), with an ESR9 liquid-helium-flow cryostat (Oxford Instruments, Oxford OX2 ODX, U.K.). The subharmonic modulation amplitude was calibrated with a diphenylpicrylhydrazyl standard. Nitrite reductase was prepared from leaves of Cucurbira pep0 (vegetable marrow) by a modification of the method of Hucklesby et al. (1976) . The nitrosyl derivative was obtained by treating the enzyme (3.4mg) with nitrite ( 4 0 m~) and dithionite (20mM) anaerobically at 4OC for 5min. The reaction mixture (2.5 ml) was then concentrated by ultrafiltration (B 15 Minicon; Amicon Corp. Lexington, MA, U.S.A.) to a final volume of 0.15 ml. The sample was then frozen.
The conventional first derivative e.p.r. spectrum of ["NInitrosyl nitrite reductase shows an axial or near-axial lineshape.
Some hyperfine splitting can be discerned in the feature at g = 2.007, measured at low modulation amplitude (Fig. la) . The third-harmonic spectrum recorded at low modulation amplitude (Fig. 16 ) reveals that the features at g = 2.007 and g = 2.06 1 are both split into hyperfine patterns of three lines, as expected for 14N0. Moreover a new feature was observed at g = 2.077, more prominently at larger modulation amplitude (Fig. lc) . This feature was not affected by substitution of I'NO for "NO (results not shown), so it is unlikely to be a hyperfine line. We assign it to the third g value of the spectrum, which therefore has rhombic rather than axial symmetry. Re-examination of Fig.  l(a) shows this feature as a slight bulge on the low-field side of the first harmonic spectrum (see also Fry et al., 1980) . The feature of g = 2.077 is small in Fig. l(6) and l(c), but it should be borne in mind that the third harmonic spectrum tends to emphasize the narrower features at the expense of broaderones.
By analogy with other nitrosyl-haem complexes (Kon & Kataoka, 1969) , we assign the g-values determined from the third-harmonic spectrum as g, = 2.073, gy,= 2.060, g, = 2.007 with A, = 0.84mT and A, = 0.94mT.
